The purpose of this article is twofold: first, it examines the changes in sovereign risk premia of Argentina, Brazil, Mexico and Peru by using as a proxy the volatility of spreads of external-market debt instruments through the period 1994:1 -1999:1; and second, it introduces an alternative measure of stock market integration which is used to evaluate the extent to which "contagion" explains changes in the sovereign risk of the selected countries.
The article is organized as follows: it first reviews the different strands in the literature of sovereign risk from the 1970s, 1980s and 1990s; next a basic model of sovereign risk is presented in which a group of fundamentals and a measure of financial integration are included as explanatory variables; this is followed by a brief explanation of the estimation methodology; the empirical implementation and results are then presented; the final part sets forth possible policy implications and the main conclusions of the analysis.
An Overview of the Literature
Literature in the field of sovereign risk emerged in the 1970s with the pioneering work of Frank and Cline 1 who applied discriminant analysis to determine indicators that allow us to identify debt servicing difficulties of developing countries. Basically, this technique was used to detect the set of independent variables that could better explain a dichotomous dependent variable that took the value of 1 if a country rescheduled its debt or 0 otherwise. The 1980s literature was strongly influenced by the international debt crisis, after Mexico's announcement of its debt moratorium in 1982. This strand of literature emphasized the huge external debt obligations of many developing countries and their ability and willingness to repay loans. Thus, theories on debt repudiation and defaults, renegotiation, and reputation were developed. 2 Most of the literature in this period focused on explaining how domestic factors increase the country's possibility to default in the medium and long term, and few of the studies concentrated on explaining short-term irregularities in the market for external-debt instruments.
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In the 1990s, studies of sovereign risk focused on country as well as non-country specific variables, due to more opened capital accounts in the developing countries, and the integration of global financial markets. Various studies show that fundamentals are important in determining the changes in sovereign premium. Cantor showed that credit ratings are mostly explained by economic fundamentals. More recently, Reisen and Maltzan 6 explored whether the sovereign credit rating agencies lead or lag market events with respect to sovereign risk and also investigated the effects of these ratings on bond market and stock market volatility. They found that negative announcements of credit ratings (which depend on fundamentals) can amplify panic sentiment among investors and therefore have the potential to dampen excessive capital inflows. On the other hand positive announcements seem to explain the reduction of the volatility in both bond and stock markets.
Other studies show that external factors are highly significant and argue that the movement in sovereign debt is insensitive to changes in fundamentals. international interest rates are the key underlying factor that explain changes in debt prices in the secondary market among 18 countries. Speidel-Walz 9 studied sudden jumps in sovereign premia for 13 emerging markets and found that US forward rates are highly significant and that indicators like debt-to-GDR current account-to-GDP and deficit-to-GDP show some explanatory power.
Finally, other studies take into account "spillover effects" by stating that the variation of the price of a particular debt instrument depends on the variations in similar instruments. Most studies that incorporate these effects suggest that the changes in prices of a particular debt instrument can be better explained by investors' behavior. It is in this context that notions of "contagion" and "market sentiment" have emerged. Doukas 10 tested the pricing process that determines sovereign interest rate spreads on three countries with euro-syndicated loans (Brazil, Argentina, Mexico) by using the "expected news" (domestic fundamentals) and "unexpected news", obtained from the residuals of the estimation of the economic-growth output adjustment model. Next a basic model of sovereign risk is introduced in which a group of fundamentals and a contagion measure are specified as the main explanatory variables.
Definition of the Model
As a first step, the dependent variable is defined as the volatility of the spread of external-market debt instruments, which can be considered a measure of sovereign risk attributed to individual countries by financial markets. This variable is approximated by 14 The EMBI+ tracks total returns for traded external debt instruments in the emerging markets. Specifically, this index is constructed as a composite of four markets: Brady bonds, Eurobonds, US dollar local markets, and loans. Claude, Campbell and Tadas have also used a similar index (EMBI) in order to explain the relation between country risk and the emerging market bond spreads for the period January 1991-September 1998. They find that there is a highly significant negative relation between these two variables. first subtracting a weekly risk free rate (estimated from the three month US Treasury Bill) from the weekly returns on the J. P. Morgan Emerging Market Bond Index (EMBI+) for specific countries. Additionally, in order to collect all possible information about the evolution of weekly excess returns, this difference is computed on a daily basis.
14 However, a problem inherent to the sample size and frequency of the explanatory variables arises when determining the volatility of the spread. In principle, the estimation of an augmented GARCH model that includes different explanatory variables would be convenient, but the fact that the sample size is also dictated by the availability of data for fundamentals (which in most cases is quarterly data) limits our possibilities of using this approach.
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However, there is a way we try to overcome this problem while keeping the objective of explaining the changes in spreads of external-market debt. First, we estimate a standard GARCH(1,1) model with the mean and variance equations,
and create the series for the conditional variance as the dependent variable. Since this series contains daily information, we take the maximum value of the conditional variances registered in each quarter as a measure of quarterly variability of spreads. By doing so, it is possible to capture values that represent sudden jumps through the period. Furthermore, the idea of using a GARCH(1,1) variance and not a historical volatility from the ordinary sample variance is that the former models more accurately the behavior of investors, giving more weight to most recent observations, while the latter gives each of the past observations an equal weight.
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Regarding the explanatory variables, we selected a group of fundamentals and a variable for contagion. With respect to the fundamentals we could expect that their deterioration provokes a negative effect on the debt servicing capacity, eventually increasing the probability of default. The following group of fundamentals were selected: 16 However, it is convenient to mention that both measures for the dependent variable were tested in the empirical analysis, but the results were not significantly different. 17 The data for the fundamentals were obtained from the International Financial Statistics, the Bank for International Settlements and Data Stream.
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Seignorage (SA), defined as the change in reserve money as a percentage of GDP. The idea is. that a higher monetization of a government deficit is important to explain drastic changes in the exchange rates. This would persuade investors and eventually higher spreads would be demanded to compensate an increase in the,risk of default. A positive relation with changes in spreads, should be expected.
M2i 'International Reserves (LNM2R) . This variable reflects the vulnerability of the central bank to possible runs against the currency; eventually this increases the probability of default of sovereign bonds, and therefore a higher volatility in returns. To reduce dispersion in this variable, we use it in log forms. A positive relation should be expected.-• Change Current Account /GDP (GAA). The idea is that the larger the current account deficit of a country the higher is the risk that borrowers cannot or are unwilling to repay their debt. A negative relation of this variable should be expected.
Change Credit to Private Sector/GDP (CEA), which reflects the state of health of the financial system. In many emerging markets it has been common to see that bank lending has expanded rapidly, particularly for consumer loans. This could lead to an increase in credit risk and eventually to a banking crisis. Therefore, the possibility that governments stop external debt payments increases. A positive relation should be expected.
Real Exchange Rate Misalignment (MIS1).
The idea is that a currency that is constantly overvaluated, will eventually lead to a collapse in exchange rates. This would affect directly the debt servicing capacity. A positive relation should be expected.
External Debt I GDP (TD).
If a country has accumulated large amounts of foreign currency-denominated debt, the probability of default will increase substantially in a period of financial turbulence, making investors demand higher returns in compensation for the higher risk. A positive relation should be expected.
Finally, in order to complete the set of explanatory variables, we define the-following measure which is expected to capture the "contagion effect":
Financial Integration Measure (FINT).
Various studies over the last few years have attempted to analyze the reasons and sources of the spread of financial crises across countries. 18 When we look at abrupt changes in the spreads of external market debt instruments for emerging countries, we can see that all these jumps match with episodes of financial turbulence. This is not surprising since it is reasonable to expect that traumatic devaluations, pressures on domestic interest rates and potential losses of international reserves play an important, role in investors' portfolio allocation decisions. As mentioned above, there seems to be a consensus that in order to understand the transmission mechanisms in these episodes it is necessary to include a notion of "contagion". Therefore, in an attempt to capture a contagion component in the volatility of spreads, we include a measure of financial market integration. The,aim is to track the degree of integration among the selected markets in order to-test whether this variable played an important role during the Mexican crisis. The logic is that a financial market that is highly/little integrated into a specific region is more/less vulnerable to external shocks which originated in another country of Ru = the return on asset "i" in period "t" ; E(Rj t i) = the expected return on asset "i" in period "t"; Bp = the jth factor sensitivity for asset "i", j = 1,...,k; fj it = the realisation of the jth factor in period "t", j = 1,..., k; and, £i,t = the idiosyncratic (asset specific) return for asset "i" in period "t".
Further, if a risk-free asset exists then the equilibrium version of the APT is given by: Y2,t + ... + B kJ yk, t R Ft = the return on the risk-free asset in period "t" ; and, %t = the realised risk premium for factor "j" in period "t". r,,f = (R/,( -R^f). that is, the excess return for asset "i" in period "t"; and, Fj i t = {%t + fy,f)j = 1,..-, k, that is, the realized risk premium plus the factor realization for factor "j" in period "t".
Using matrix notation, equation (3) can be rewritten as:
where r n is the nx'T matrix of excess returns on the assets; F the k x T matrix of realized factors plus risk premiums (f + $; b n the n x T matrix of sensitivities (factor loadings); -and e" the n x k matrix of idiosyncratic returns. It is also assumed that E(Fe n ') = 0, E(e n ) = 0andE(e n 'e7T) = V n . . .
According to the above model, there exists a restriction when estimating the following multivariate regression:
that is, the vector of intercept terms containing the pricing deviations should be equal to zero. In conclusion, under the assumption that the Arbitrage Pricing Theory is an appropriate pricing model in a "financially integrated world", the mispricing parameter a provides an approximation for the degree of integration among countries.
Before estimating equation (5) it is necessary to determine the matrix F. One approach is to use macroeconomic and financial market variables as well as more specific variables for characteristics of the firms that capture the systematic risks of the economy and the firms' sensitivity to this systematic risk, respectively. 21 A second approach involves the use of Factor Analysis and Principal Components on samples of asset returns in order to allow the con- propose taking the eigenvectors associated with the K largest eigenvalues of the {T x T) centered return cross-product matrix Q (Q = r"' r" I n) as the matrix F of true factor realizations. In our study, we determined F according to the following steps:
(a) Form the centered returns cross-product matrix Q. Having determined F, we proceeded to estimate equation (5) for each asset, using quarterly subsamples for the period 1994:1 -1999:1, and obtained the correspondent intercepts which were used to form a vector of approximated mispricing parameters for each country (of). In order to facilitate comparison of this variable among countries, we use an average of asset's mispricing for each country {d ct/s) and for each period. Notice that the smaller the average (or 5 or7s), the higher the degree of integration of a "specific" stock market with respect to the "regional" stock market (which in this case consists of the four countries selected). Figure 1 shows the average mispricing of the selected markets, for the period under consideration; whereas Figure 2 shows the relation between the dependent. variable and the financial integration measure for each country.
There are some interesting points that can be inferred from Figure 1: • It is clear that through the period studied all the financial markets have tended to become more integrated at the regional level, due to processes of financial liberalization undertaken by all the countries. D The Peruvian financial market seems to be the Indicates the rejection of the null hypothesis at the 1 per cent level.
least integrated in the region, particularly at the beginning of the period under consideration. This is expected if we consider -among many other reasons -that its financial market is still small compared to the others.
• Even though the Mexican financial market is the most integrated on average, there is a period in which all other markets seem to be more integrated to the "regional" market (or put in other words the Mexican market becomes less integrated), starting in the last quarter of December 94 and lasting almost one year. This period has been vastly studied, since it corresponds to the Mexican crisis and the so called "Tequila effect".
Moreover, according to Figure 2 , there seems to be a contemporaneous positive relation between the financial integration measure and the volatility of spreads for each country. However, some differences can be observed in the Peruvian variables. Taking into account these characteristics, this variable is entered without lags in the model.
As a summary to this section, the model to be estimated looks like:
where erf represents the volatility of the spread on external-market debt instruments in quarter t; FL/A/,,f-? refers to the fundamental / in quarter t-1; and FINTt can be read as "degree of financial integration in quarter t". The use of lags in the fundamentals responds to theoretical issues. In fact, it is reasonable to think that changes in volatilities are a consequence of past and not current information and it is also possible to believe that this holds for the frequency of data used in the empirical analysis.
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Estimation Methodology
Since most of the explanatory variables run from 1994:1 to 1998:4 and the dependent variable runs from 1994:2 to 1999:1, a sample of only 20 observations for each country is generated, and therefore, a separate time series OLS estimation of the model could be inappropriate. 25 In this case, we try to overcome the problem of small sample size by organizing the data in both cross-sectional and time series dimensions, in other words, by country and by quarter. This would then result in a panel data set of 20 quarters for 4 countries, which makes a total of 80 potential observations. Before explaining the methodology used to estimate the model, it is convenient to mention that the use of data sets that combine time series and cross section are common in econometrics, and by now a fairly large number of empirical studies on financial markets rely on multi-country analyses using both dimensions of data set.
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In general, the class of models for this type of data set can be written as:
+ £it (i = 1,2,...N;t that is, the sample data are represented by N crosssection units (four countries) over T periods of time (quarters from 1994:1 to 1999:1); K is the number of explanatory variables. 24 However, it can be argued that the model would not necessarily do well using lags because many of the explanatory variables might change very rapidly in the months preceding an abrupt change in the spreads. This can be even more crucial when using annual data. A similar consideration has been suggested in: Ma. Soledad There are two main assumptions that must be considered before estimating this type of model: the existence of cross-sectional heteroskedasticity and time-series autocorrelation among the disturbances. In order to overcome this we must first find consistent estimates for the elements of the variance-covariance matrix that relates the different elements of e and then replace them into the Aitken's formula, accounting in this way for potential heteroskedasticity and autocorrelation and obtaining consistent estimates of 27 The results confirm findings in previous studies; among the fundamentals, the coefficients of the lag of the deficit of the current account and the credit expansion are significant and have the right sign. The main finding, however, is that the financial integration measure (among the four countries) is highly significant. This confirms the hypothesis that there exists a regional component that affects the volatility of the spread of external-market debt instruments, and consequently, the sovereign risk in these countries.
In order to measure the degree to which the contagion component affected each country's external debt instruments, Table 3 presents the results of the model, using specific coefficients for the financial integration variable (which is analogous to estimation with "fixed effects").
In general, the results confirm the previous ones; among the fundamentals, the lag of the deficit of the current account, the credit expansion, the real exchange rate misalignment and the measure of variations in international reserves are highly significant. In the case of the financial integration measure a key result is that, in fact, this variable plays an important "explanatory" role in Mexico, Brazil and Argentina but has "less explanatory power" in Peru. This result is supported by the graphs presented above in which, on average, the Peruvian financial market has been little integrated with the other economies and, therefore, less vulnerable to "contagion" effects.
As an additional "exploratory" analysis, we introduced an interactive dummy for the period in which the Mexican crisis took place (Dec 94-March 95). Since most of the explanatory variables are in lag form, this variable has a value of zero for the whole sample, except for the period 94:3 -95:1. By doing so, we try to determine whether there was a notorious difference in the significance of the explanatory variables during this crisis. The results are shown in Table 4 . Essentially, the dummy variables for fundamentals are highly significant whereas the dummy for the integration measure is not. This suggests that in this episode, mainly economic fundamentals play a role in explaining changes in sovereign risk across countries. In fact it is well known that Argentina -one of the most affected countries -had to reduce international reserves significantly in order to defend its currency board. This result also confirms previous evidence found by Fratzscher, 30 who determined that while the Thai crisis in 1997 was transmitted to other Asian countries mainly by herding and institutional contagion, the Mexican crisis was spread to other Latin American countries due to similarity of fundamentals.
Policy Issues and Conclusions
In general, the analysis presented in this article confirms the presence of a "contagion" component in the behavior of external-market debt instruments for the selected countries. Among the fundamentals, the measures of current account deficit, private credit expansion, real exchange rate misalignment and variation of international reserves seem to justify changes in sovereign risk. These fundamentals assign an important role to the monetary and fiscal policies. Since countries are interested in reducing the level and volatility that their external-market debt instruments face in the international financial markets, a straight way to reach this objective is to implement sound economic policies which investors can perceive as effective and sustainable. However, it might not be enough since it might be beyond a government's control to prevent abrupt changes in other countries' economic variables from affecting their own instruments and, moreover, their own economic growth. This is so because in many cases investors take global or regional decisions'based on portfolio allocation considerations, even without explicitly differentiating among individual countries (herding and institutional contagion). In this sense, measures that promote a higher cooperation among closely related countries in order to define credible monetary and fiscal policies and the implementation of international regulations in the region's financial systems might help to reduce the probability of financial crises in one specific country and the impact of contagion on the sovereign risk of neighboring countries.
29 Two different measures were tested for some explanatory variables: annual and quarterly changes in seignorage (SA), current account (CAA) arid credit expansion (CEA). For the misalignment measure (MIS1) changes with respect to six, three and one year were tested. In general, the measure of annual changes yielded better results for all these variables. 
